Nebivolol attenuates cerebral vasospasm both by increasing endothelial nitric oxide and by decreasing oxidative stress in an experimental subarachnoid haemorrhage.
Evidence suggests that reduction of nitric oxide (NO) bioavailability due to oxidative stress plays a central role in the pathophysiology of cerebral vasospasm after subarachnoid haemorrhage (SAH). To prevent SAH-induced cerebral vasospasm, therefore we used nebivolol hydrochloride as a NO-mediated vasodilator and an antioxidant drug in an experimental rat model of SAH. Forty female Wistar rats were divided into control, SAH, SAH plus placebo, and SAH plus nebivolol groups. Starting six hours after inducing SAH, 5 mg/kg of nebivolol hydrochloride and of pharmaceutical excipients of nebivolol was given orally once daily for five days to SAH plus nebivolol and SAH plus placebo groups, respectively. The lumen diameter and vessel wall thickness of the basilar artery were measured in brain sections. The serum and brain supernatant levels of nitric oxide (NO) were analysed. The brain supernatant levels of intrinsic antioxidants superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) were measured as markers of the antioxidant status. Nebivolol administration attenuated cerebral vasospasm both by increasing NO levels and by decreasing oxidative stress. Our study also demonstrated that nebivolol administration reverses SAH created imbalance between SOD and GSH-Px by increasing GSH-Px activity relative to SOD. Nebivolol attenuates the cerebral vasospasm after SAH both increasing NO levels and decreasing oxidative stress. Therefore, it may promise to prevent SAH-induced cerebral vasospasm as an anti-spasmodic and anti-oxidant agent.